Sept. 30, 1947. J..C. K. STUART ET AL 2,428,249

APPARATUS FOR PUFFING SLAG

Filed Feb. 4, 1944 - 3 Sheets-Sheet 1
s = :
1 M ¥
) it )
. W K
G .. X
:E ‘l. :‘9 l“‘t"’ f
‘: ST N
k/ .\ t“\} A , ;
\“ ‘\“lQ \Q ) . . . . ‘
N o ' ’
w) \\ \? . ’ioq ’ A
'\\l ." "\ ; ’ . ‘\3
;\\‘ \ —
N B - '
SEERAY —(0
W
\“) .\\.0
~ . .
™ ‘ \
N .
CRIPQ 1)
WO - N
uurii\s‘uu (o— \ . s a i | v\ W %
= . \Q w @ '
AN D SN o
A—T X ’

S
@%2

%1
—_sie

3
'5.” A . %
AN \;;’:’I;/,
_—:_-_ : ] .‘
NS
X
Ny
INVENTORS
JON7 C A otdarl
ﬁsléerz‘ A Vardeérburgh

ATTORNEYS




J. C. K. STUART ET AL
APPARATUS FOR PUFFING SLAG

Sept. 30, 1947.

2,428,249

3 Sheets-Sheet 2

Filed Feb., 4, 1944

' NVENTORS
ﬁﬁﬁﬁﬁuumﬂ

£

%\n .
' | - ol |
] Y A
Z 7 AL | L
[0] 4 N u
_._T m‘-n_.u." _.ml.m - S Im.“ L] _nmn.“.“. -
o By e LR ] e
_ L ' _ ¥
i " ! ' "
g _ i ] Rl
[l L] 1, , I
| V72 o6, K :
: : . AR, ._\“\M\. _ " _ m !
VAF g 70 o '
_ . =t sl o T 1717 Eletois
' n.umu“.qw_ J;L". = o4 b Jnm..nw‘h
i ! k
H ' . m ; . LL!
o] [o] g IR w&
| _ || Lo lee] a2
yA4 N Jﬂuu_u\w. .u..w
. 2%
-3 M sell | 6%
R 5
S Iy

Vanderdurgh'

ATTORNEYS

Alher? K
BY
-

TR .



Sept. 30, 1947.  y c Kk sTUART ETAL - 2428249
APPARATUS FOR PUFFING SLAG

Filed Feb. 4, 1944 3 Sheets-Sheet 3

BI:
N 42
A4
23
e
2 R
45 g2 =
©)
Ty b
- |
26 _ “E‘“ A
o 1 " . ""?/
L‘IJ. q‘ : <h i [ =
l 57
B .Ejlo‘ooooo,oeoolcno cJ F » ‘ ¢ E-:
= (%) = — NI
. . 0 5
/(7,/ 156 0000000}000 O O . Zé"— e ;E/ &
. 4‘91 , ' ] )
| h— 4 | : : :,,
|| et ||| 97| | | g7
| /7? | | 1 : 24
— - Ch = -‘J
7 I j%' 1 g b R
gdﬁ 46 . P =T : /AR I e
_J 26 . . 73 27
u ‘ INVENTORS
: Jorn (. Zf
WA //a/fyzz'?;;%z’gyé

ATTORNEYS |




Patented Sept. 30, 1947

2,428,249

UNITED STATES PATENT OFFICE

2,428,249 . :
APPARATUS FOR PUFFING SLAG

John C. K. Stuart -and Albert H. Vanderburgh,
Toronto, Ontario, Canada, assignors to In-
sulation Products, Limited, Toronto, Ontario, -

Canada

Application February 4, 1944, Serial No.
In Canada February 6; 1943 -

4 Claims. (CL 49—1)

1

‘This invention relates to the puffing or ex-
panding of molten slag to produce porous slag
products and has for an object the provision of
an improved apparatus for producing such prod-
ucts. More particularly, the invention contem-~
platesthe provision of an improved apparatus for
producing porous puffed slag products of Prede-~
termined volumes relatively to the volumes of the
original molten slags employed.

According to some heretofore customary prae-
tices, puffed light-weight porous slag products
are produced by subjecting molten blast furnace
slags to the action of puffing liquids capable of
vaporizing under the influence of heat contained
in the slags to effect vaporization of the puffing
liquids and puffing, foaming or swelling of the
molten slags into porous plastic masses of sub-
stantially greater volumes than the volumes of
the original molten slags, and cooling the porous
plastic masses to form solid porous puffed slag
products. Such a process is described in our

United States Patent No. 2,212,962, dated August

27, 1940.

" Some slags, particularly very hot slags of minor
aluminum contents, puff or swell to such an ex-
tent, in spite of most careful control of relative
broportions of slag and puffing liquid and time of
contact, that the resulting puffed slag product
is of such low structural strength as to be prac-
tically worthless commercially,

_The present invention is based on.our discov-
ery that foamed, puffed, expanded or swelled slag
masses can be pressed, squeezed or compressed,
while still in the plastic state into smaller. vol-
umes without breaking the porous structures of
the masses, but with reduction in size of the
larger cells or pores and increases in the strengths
of the walls of the finer or smaller cells or pores
and with resultant increases in the structural
strengths of the ultimate products.

According to the invention, molten slag is con-
tacted with a puffing liquid such as water capable
of vaporizing under the influence of heat con-
tained in the slag to produce vapor which causes
swelling or puffing of the molten slag into a porous
plastic mass of substantially greater volume than
the volume of original slag, and the resulting
porous plastic mass is subjected .to a pressing,
compressing or squeezing operation- to form g
broduct of predetermined volume relatively to
the volume of original molten slag.

In a complete preferred apparatus of the. in-
vention, the porous plastic mass is produced by
contacting an inclined surface with a puffing
liquid (such as water), depositing molten slag on
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the inclined surface so contacted with the pufiing
liquid, discharging the slag from said-inclined
surface onto-a second inclined surface, introduc-
ing additional puffing liquid-onto the second in-
clined surface beneath:the slag discharged there-
on frofm the first inclined surface to re-establish
cornitact ‘between:-the bottom of the slag and-the
puffing liquid, the amount and force of the pufiing
liquid introduced onto:said inclined surfaces be-
ing so-correlated to the-amount.of slag deposited
thereon angd the inclination of said surfaces being
such that the vapor produced by:contact of the
slag -and liquid: causes swelling or puffing of the
molten slag into a porous plastic mass:of substan-
tially:-greater: volume -than: the volume’ of orig-
inal slag, and withdrawing-the slag:from contact
with the puffing liquid in the form of a porous
plastic-mass. - Such-a method. or: process is de-
scribed in our aforementioned United States
Patent No. 2,212,962, - --*.5 iy
The pressing, compressing or ‘squeezing oper-
ation may be-carried.out in-any- suitable'manner.
in the preferred apparatus of the invention; the
pressing, -compressing- or- squeezing.-operation is
carried.out-by. passing;or -conducting.the porous
plastic mass through a passage of restricted Cross=
section; In the.preferred complete-apparatus, the
porous plastic mass is-passed or -conducted . be-
tween conveyors so disposed as to form:a passage
of restricted cross-section:therebetween and so
operated as to cause the:porous. plastic:mass-to
move through the passage and thereby be reduced
in Volume. T, AT el
.- Apparatus of:the invention -.comprises. means
for-treating molien slag:to form a porous plastic
mass of substantially. greater. volume: than the
volume of theoriginal molten slag, and means
for: pressing, compressing. or squeezing the Jborous
plastic mass to form a.product of :predetermined
volume, - T E TP et il
- Apparatus .of the invenfion.comprises means
for contacting molten:slag with a puffing liquid
capable-of vaporizing-under the influence of-heat
contained:in .the: slag. to effect: vaporization : of
the puffing:liquid -and puffing:or -swelling of the
molten . slag into: a:porous. plastic: mass of sub-
stantially greater volume than :the-volume-of
original: molten:slag, ! and ‘means” for’ pressing,
compressing or:squeezing the ‘porous plastic: mass
to form a-product of predetermined: volume, - A
preferred’ form- of -apparatus-of the-invention.
comprises:a passage of restricted - cross-section,
and means:for passing the poronsplastic mass
through-the passage to reduce its: volume: and
form -a:product-of predetermined: volume ‘rela-
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tively to the volume of molten slag. In a pre-
ferred form of apparatus of the invention, the
pressing, compressing or squeezing means com-
prises conveyors so disposed as to form a passage
of restricted cross-section therebetween, means
for introdueing the porous plastic mass into-the
passage bétween the conveyors, and means for
so operating the conveyors as to cause the por-

ous plastic mass to move through the passage .

and thus effect a reduction in volume of the
porots plastic mass with the production of a
product of predetermined volume,

A complete preferred form of apparatus of the
invention comprises two or more: inclined pufing
trays mounted in stepped relationship to permit
a mass of slag to flow downwardly thereover from
the initial or uppermost tray to the lowermost
tray in order to accomplish progressive or multi-
ple-stage puffing of the slag, means for supplying
puffing liquid to said trays, conveyors so disposed
as to form a passage of restricted.cross-section
therebetween, means: for introducing the porous
plastic mass into the passage between the con-
veyors, and means for so operdting the conveyors
as to- cause thé porous plastic mass to move
through the passage and thus effect a reduction
in’ volume of the porous plastic mass with the
production of a product of predetermined volume.

The invention: will be better understood from
a consideration of the' following description in
conjunction: with the accompanying drawings,
showing a preferred embodiment of the appa-

ratug suitable for use in.practicing the invention

and'in which:

Fig. 1 is g sectional elevatlon of apparatus in-
cludirig pressitig, compressing or squeezing con-
veyors;

Fig. 2 is 4 plan of the apparatus shown in
Fig. 1;

Fig. 3 is a section taken substantially along the
line 3—3 of Fig. 1;

Pig. 4 is-a section taken: substantial]y along the
line 4—4 of Fig. 1;

Fig. 5 11]ustrates the- cooling means for the
lower pressing, compressing or squeezing con-
veyor; and

Fig. 6 illustrates cooling means for the upper
pressing, compressing or sgiieezing conveyor.

The apparstus shown in the drawings com-
prises a rigid supporting frame 10 on which are
mourted a puffing tray supporting frame il, a
lower conveyor assembly (2 and an upper con-
veyor assembly (3. The puffing tray supporting
frame and the frays thereon and the lower con-

veyor assembly provide an inclined path of flow ;

for slag. The upper conveyor assembly is so dis-
posed as to cooperate with the lower conveyor
assembly to provide means for confrolling the
volumes of puffed slag products produced. The
puffing tray supporting frame i1 is pivotally at-
tached at its upper end-portion by means of a
honzontally dlsposed pivot 14 to the rigid sup-

porting franie 0. The lower end-portmn of the
puffing trdy supporting frame (I s pivotally af-
tached af 15; by means of a horizontally disposed
pivet, to the upper end-portion of the lewer con-
veyor assembly 12. :

The lower end-portion of the puffing tray sup-
porting frame Lt is pivotdlly attached at 16 to

the lower end-portions. of Hangers or supporting

rods tT which are adjustahly:supported by an up-
per horizontal member of the.stationary sup-
porting frame #0. The lower end-portion of the
lewer conveyor assembly 12 is'attached by means
of a pivot or shaft I8 to the lower end-pertions
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of hangers or supporting rods 20. The inclina-
tions of the puffing tray supporting frame 1 and
the lower conveyor assembly 12 may be adjusted
by manipulating the nuts 21 and 22 on the upper
threaded end-portions of the supporting rods or
hangers 11 and 28.

The upper. end-portion of the upper conveyor
assembly 13 is pivotally attached at 23 to the
lower end-portions of hangers or supporting rods
24 which are adjustably supported by an upper
‘horizontal member of the stationary supporting
The lower end-portion of the upper
conveyor assembly i3 is attached by means of
a pivot or shaft 25 to the lower end-portions of
hangers or supporting rods 26. The inclination
of the upper. conveyor assembly {3 and its ver-
tical position relatively to the lower conveyor
assembly may be adjusted by manipulating the
nuts 27 and 28 on the upper threaded end-por-
tions of the supporting rods or hangers 24 and 26.

Puffing trays 38, 3! and 22 are so mounted
on the pufiing fray supporting frame as to form
a chute for the passage of slag therethrough from
the uppermost to the lowermost and onto the
lower conveyor assembly 12. The puffing trays
are pivotally attached at their upper ends to
the puffing tray supporting frame by means of
hollow trunnions which, in turn, are connected
to -a source of supply of water and serve as
conduits for cenducting water from the water
main 84 for use as puffing liquid to the puffing
trays. Water is delivered to chambers 35, 36 and
37 in the puffing trays and passes to the upper
flat surfaces of the trays through slots 38, 40
and &1 in the upper end-portions of the trays.
Suitable flexible connections are provided be-
tween the puffing tray chambers and the source
of supply of water to permit adjustment of the
inclinations of the trays. .Cams 42 together with
suitable cam shafts- and operating handwheels
or other manipulating devices are provided to
permit adjustment of the inclinations of the
puffing trays.

The lower conveyor assembly 12 comprises a
series of overlapping metal slats 43 mounted on
roller chains 44 which are supported and driven
by gedrfs or sprockets 45. The lower conveyor
assembly includes, also, sidewalls 46 attached to
the supporting frame and between which the up-
per conveyor assembly is adapted to fit rather
closely. The upper conveyor is similar in struc-
ture to the lower conveyor except that the edges
of the slats are flush rather than overlapping.

The upper conveyor assembly and the lower
conveyor assembly are so connected mechani-
cally with a source of power 49 that the con-
veyors are driven in opposite directions, that is,
the lower surface of the upper assembly and
the upper surface of the lower assembly move in
the same direction. The source of power 49 also
provides the power or force necessary to drive a
porous metal slat conveyor 471 to which puffed
slag is delivered from the lower conveyor assem-
bly 12.

Figs. 5 and 6 show cooling arrangements con-
nected with the water main for cooling the lower
and upper conveyor assemblies, respectively.
Spray pipes 48 extend longitudinally of the lower
conveyor assembly, and the spray pipe 50 extends
transversely of the upper conveyor assembly.

- Gears or sprockets §f support the roller chains

which support the metal slats of the upper con-
veyor assembly.  Gears 52 and the driving chain
53 are so arranged as to drive the conveyors of
‘the upper and lower conveyor assemblies in oppo-
site directions,
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In the use of the apparatus of the invention,’
molten slag is poured from a ladle 54 onto the:
uppermost puffing tray 32 from which, as de=:

scribed in our aforementioned United States pat-
ent, it passes to other lower trays in series with

Drogressive puffing. From the lowermost puffing -
lower con-

tray, it passes between the upper and
veyor assemblies {2 and 3.

The upper and lower conveyor ‘assemblies are:

50 arranged’ as to form g passage of restricted
but variable or adjustable cross-section. The
conveyor assemblies conduct or force the puffed
slag through the passage therehetween, and slag
which has been foamed or puffed to an.undesir-
able extent will be reduced in volume to a desired
extent. The relative positions of the upper and
lower conveyor assemblies can be so adjusted that

10:

167

a product of predetermined -volume relatively to:

the volume of griginal molten slag can be :ob-~
tained. , AP
- The invention provides for the production of
solid puffed slag products of suitable physical
characteristics regardless of the compositions; of
the “slags-employed, within certain limits,. and
without” the necessity for strict control of rela-
tive proportions of pufing liquid and slag em-
ployed to accomplish puffing. :
We claim:

1. Apparatus -for pufiing slag comprising - at

least two inclined surfaces mounted in stepped
relationship to permit a mass of slag to flow
downwardly thereover from the uppermost sur-
face to the lowermost surface in order to ac-
complish progressive or multiple-stage puffing of
the slag, means for adjusting the inclination of
said surfaces, means for supplying a regulated
quantity of water to an upper section of each of
said inclined surfaces, a pair of spaced, endless
conveyors positioned one above the other in line
with the flow of puffed slag passing from the
lowermost of said inclined surfaces, the receiving
-end of the lower conveyor being located adjacent
the discharge edge of the lowermost of said in-
clined surfaces to receive puffed slag discharged
from the same, the upper conveyor being so in-
clined to the lower conveyor that it is spaced far-
ther from the lower conveyor at the receiving
end thereof to form a wider entrance opening for
receiving puffed slag discharged from the lower-
most of said inclined surfaces, the upper con-
veyor gradually converging towards the discharge
end of the lower conveyor, said conveyors form-
ing a passage of restricted cross-section through
which puffed slag from said inclined surfaces may
be passed and gradually compressed, and means
for adjusting the position, vertically, of one of
said conveyors relative to the other conveyor to
vary the extent to which puffed slag passing
through the passageway between said conveyors
is compressed, whereby by regulation of the in-
clination of said surfaces, the amount of water
supplied thereto and the relative position of said
conveyors, vertically, to one another, the extent
to which the slag discharged from between said
conveyors is puffed and the texture and physical
strength thereof may be determined.

2. Apparatus for puffing slag comprising g tray
assembly including at least two puffing trays hav-
ing inclined surfaces mounted in step relationship
to permit a mass of slag to flow downwardly
thereover from the uppermost surface to the
lowermeost surface of said trays in order to ac~
complish progressive or multiple-stage puffing of
the slag, means for adjusting the inclination of
said tray assembly, including saiq inclined sur-
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6
faces: of ‘'said puffing :trays, means for supplying a
regulated quantity of water to an upper section
of ‘eachof ‘said inclined surfaces of said trays,
a”pair of spaced, endless conveyors :positioned

! one above the other in line with the flow of puffed’

slag passing from the lowermost ‘of said puffing -
trays, the Iower conveyor being pivoted to said as-
sembly ang having its'receiving end located ad--
Jacent the discharge edge of the lowermost -of
said trays-to receive puffed slag discharged there-
from; the upper conveyor being so inclined to the-
lewer conveyor that it.is spaced farther fron the:
lower ‘conveyor st the receiving-end thereof ‘to-
form'a; wider  entrance ‘opening for - receiving
puffed slag discharged from the lowermost of said’
trays, tlie upper conveyor gradually:converging
toward the-discharge ‘end of the lower conveyor,:
said- conveyors forming a passage of restricted
cross-section ‘through which ‘puffed slag from
said puffing trays may be passed and gradually:
compressed, ‘and ‘means’ for ‘adjusting the “posi--
tion, vertically, of the upper conveyor relative to.
the lower conveyor to vary the extent to which’
puffed slag. passihg through the passageway be-
tween said’ conveyors. is compressed, whereby; by
regulation of the inclination of the inclined. sur-
faces.of: said:.puffing trays, the ‘amount of water:
supplied thereto ‘dhd the relative position of said
upper:€onveyor, vertically, to the lower conveyor
the extent to which the siag discharged from be-
tween said conveyors is puffed and the texture
and physical strength thereof may be determined.

3. Apparatus for puffing slag comprising at
least two inclined surfaces mounted in stepped
relationship to permit a mass of slag to flow
downwardly thereover from the uppermost sur-
face to the lowermost surface in order to accom-
plish progressive or multiple-stage puffing of the
slag, means for adjusting the inclination of said
surfaces, means for supplying a regulated quan-
tity of water to an upper section of each of said
inclined surfaces, a pair of spaced, endless con- .
veyors positioned one above the other in line with
the flow of puffed slag passing from the lower-
most of said inclined surfaces, the receiving end
of the lower conveyor being located adjacent the
discharge edge of the lowermost of said inclined
surfaces to receive puffed slag discharged from
the same, the upper conveyor being so ineclined
to the lower conveyor that it is spaced farther
from the lower conveyor at the receiving end
thereof to form a wider entrance opening for
receiving puffed slag discharged from the lower-
most of said inclined surfaces, the upper con-
veyor gradually converging towards the discharge
end of the lower conveyor, said conveyors forming
2 DPassage of réstricted cross-section through
which puffed slag from said inclined surfaces may
be passed and gradually compressed, and means
for adjusting the vertical position of the upper
conveyor and the inclination thereof to the lower
conveyor to vary the extent to which puffed slag
passing through the bassageway between said
conveyors is compressed and the distance between

.said conveyors at the entrance to said passage-

way, whereby, by regulation of the inclination of
said surfaces, the amount of water supplied there-
to and the relative position of said conveyors,
vertically, to one another, the extent to which
the slag discharged from between said conveyors
is puffed and the texture and physical strength’
thereof may be determined.

4. Apparatus for puffing slag comprising at
least two inclined surfaces mounted in stepped
relationship to permit a mass of slag to flow down-
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wardly thereover from the uppermost. surface to.
the lowermost surface in.order to accomplish pro-
gressive’ or multiple-stage puffing of the slag,
means. for adjusting the inclination of said sur-
faces, means for supplying a regulated quantity
of water to an upper section of each:of said in-
clined: surfaces, a pair of spaced, endless con-
veyors positioned one above the other in line with
the flow of puffed slag passing. from the lower-

most, of said inclined surfaces, side walls-at each.

side of said lower conveyor, the upper conveyor
being positioned, vertically, between said- side
walls, the receiving end of the lower conveyor
being located adjacent the discharge edge of the
lowermost of said inclined :surfaces to receive
puffed slag discharged from the same, the upper
conveyor being so inclined to the lower conveyor
that it is spaced farther from the lower con-
veyor at the receiving end thereof to form 2 wider
entrance opening and receiving puffed slag dis~
charged from the lowermost of said inclined sur-
faces; the upper conveyor gradually -converging
towards the discharge end of the lower conveyor,
said conveyors and said side walls forming a pas-
sage of restricted cross-seéction through which
puffed: slag from said inclined surfaces may be
passed and gradually compressed, and means for
adjusting the position, vertically, of one of said

conveyors relative to:the other conveyor to vary
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the:-extent to which puffed slag passing through
the passageway between said conveyors is com-
pressed, whereby by regulation of the inclination
of said surfaces, the amount of water supplied
thereto and the relative position of said convey-
ors, vertically, to one another, the extent to which
the slag discharged from between said convey-
ors is puffed and the texture and physical
strength thereof may be determined.
. JOHN C. K. STUART. .
ALBERT H. VANDERBURGH.
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